Synergism between diltiazem and MK-801 but not APV in protecting hippocampal slices against hypoxic damage.
In the present study, we investigated the possibility that MK-801 (dizocilpine), a noncompetitive N-methyl-D-aspartate (NMDA) receptor antagonist, owes its potent neuroprotective properties to calcium channel blocking ability rather than to its NMDA receptor antagonism. Rat hippocampal slices were exposed to a long hypoxic period (20 min) from which only 13.8% recovered their neuronal function after 30 min of reoxygenation. The recovery rate of neuronal function from 20-min hypoxia was increased to 100% when slices were pretreated with 5 microM MK-801. DL-2-amino-5-phosphonovalerate (APV), a competitive NMDA receptor antagonist, even at relatively high concentration (100 microM), provided only marginal protection against such severe hypoxic insult. The L-type calcium channel blocker diltiazem (DILT) was more effective than APV in protecting hypoxic slices against neuronal damage. Combining suboptimal concentrations of DILT and MK-801 produced a neuroprotective effect with significantly exceeded the calculated additive effect of the two drugs. Such synergism could not be demonstrated between DILT and APV, a combination that produced only the expected additive neuroprotective effect. The observed synergy between the calcium channel blocker (DILT) and MK-801, along with other studies that demonstrated interaction between these two drugs, led us to postulate that MK-801 possesses calcium channel blocking properties through which its neuroprotective effect is exerted. These calcium channels could either be of the L-type or otherwise, channels which are being activated only under stressful conditions, such as hypoxia or ischemia.